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) stage and migrate study revealed that 15% of the thymocytes isolated to the peripheral blood, and little is known about the from rat thymus constitutively expressed the endothe-selection process which result in the transition of certain lial isoform of NO synthase. ᭧ 1998 Academic Press immature T lymphocytes (CD4 / CD8 / , double-positive cells) to mature and viable single-positive cells (15). Recent studies, suggest that depending on the concentration of NO, it may be either toxic or protective for signalling in thymocyte development (16) (17) (18) (19) (20) . In mammalian cells, nitric oxide (NO) and citrulline Previous studies provided evidence for the presence are stoichiometrically generated from L-arginine (Lof the constitutive endothelial isoform of NO synthase Arg) in an enzymatic reaction catalysed by the nitric in T lymphocytes from peripheral blood (5). However, oxide synthase (NOS). To date, two constitutive isothere are no literature reports addressing whether the forms of NO synthase, which are regulated by physiothymocytes contain the constitutive isoform of NO synlogical changes in the intracellular calcium concentrathase. Therefore, we investigated whether thymocytes express the constitutive isoform of the NO synthase, 1 To whom correspondence and reprint requests should be ad-and studied the relationship between the rate of citrul- ]citrulline formation Identification of CD2 positive cells by flow cytometric analysis. was measured in 2 ml applied on the top of 0.8 ml Dowex AG50WX-Thymocytes in suspension (10 6 cells) were incubated with 10 ml 8 (Na / form) (Serva, Heidelberg, Germany) columns, previously of mouse anti-rat CD2:FITC (isotype IgG2a) (Serotec, Oxford, equilibrated with 20 mM sodium acetate, pH 5.5 containing 1 mM England), or mouse IgG2a negative control:FITC (Serotec, Oxford, L-citrulline (Sigma Chemical Co., St. Louis, MO, U.S.A.), 2 mM England), during 15 min, in a total volume of 0.1 ml PBS. Then, the EDTA and 0.2 mM EGTA (stop solution), as previously described cells were washed and resuspended in 0.8 ml PBS. The fluorescence (22). The counts were corrected by a blank assay running in the was analysed by flow cytometry using a EPICS XL (Coulter) with a absence of calcium and in the presence of 0.1 mM EGTA. 550 nm DL and a 525 nm BP filters.
MATERIAL AND METHODS
To determine the NO synthase activity in intact thymocytes, the Measurement of the NO synthase activity by the L-[ concentrations of Ca 2/ or L-NOArg, as specified in the legends of the figures. Incubations were terminated by rapid centrifugation (200g/ 8 min) in eppendorf microcentrifuge (Eppendorf 5402), at 4ЊC, and by rinsing of the pellet twice with 1 ml of cold sodium medium. Then, the cells were disrupted with 1.5 ml of water and centrifuged at 15800g/5 min. Aliquots of 50 ml of the supernatant were used to measure the radioactivity incorporated into the cells in a liquid scintillation counter. L-[ 3 H]citrulline formation by the cells was measured in 1 ml of the supernatant, which was applied on the top of 0.8 ml Dowex AG50WX-8 (Na / form) columns, previously equilibrated as mentioned above. The counts were corrected for the blank assay in the absence of calcium and in the presence of 1 mM EGTA.
The concentration of free Ca 2/ in the incubation medium was quantified as previously described (23). independent experiments, each done in triplicate.
Measurement of cytosolic free

RESULTS
Before measuring the NO synthase activity in rat As shown in Fig. 2B , both L-MetArg and L-NOArg, which inhibit the NO synthase activity by competing thymocytes, we characterised the cell population isolated from juvenile rat thymus in terms of the CD2 with L-Arg (2), are potent inhibitors of citrulline formation in the lysate of rat thymocytes. However, L-NOArg positive cells. Assuming that thymocytes are the only cells in the thymus that express the CD2 surface was a more potent inhibitor than L-MetArg. The halfmaximal inhibitory concentration (IC 50 ) values for Lmarker (25), our results obtained by labelling the cells with monoclonal mouse anti-rat CD2:FITC antibody NOArg and L-MetArg are 1.2 mM and 19.4 mM, respectively (Fig. 2B) , as calculated by the Hill plots. (Fig. 1A) , permit concluding that 96% of the cells isolated from rat thymus were thymocytes.
In a previous study, we determined the time-course of the L-[ 6 cells/ 20 min was observed (Fig. 4) . These results show that thymocytes constitutively expressed the Ca 2/ -dependent NO synthase.
Immunocytochemical staining of thymocytes was used to identify the NO synthase isoform in these cells. The results obtained by light microscopy of thymocytes labelled with antibodies against the two Ca 2/ -dependent NOS (neuronal and endothelial) revealed that about 15%{0.94 of the thymocytes isolated from rat thymus constitutively express the endothelial isoform of NO synthase (Fig. 5A) , and negative controls always showed negative staining (Fig. 5B) . No labelling was found in thymocytes stained with polyclonal antibody against the neuronal (type I) isoform of NO synthase, which labelled neuronal cells in culture used as positive control (data not shown).
DISCUSSION
In this work, we show that rat thymocytes isolated from thymus of juvenile rats contained the endothelial by 52.3{1.5% (data not shown) after cell incubation with radiolabelled L-Arg during 20 min, whereas 0.1 mM of L-NOArg had no detectable influence on L-[ 3 H]-arginine uptake, but it inhibited NO synthase activity inside the cells (Fig. 3A and Fig. 3B ). When thymocytes were incubated in the absence of L-NOArg, the maximal NO synthase activity (100%) was 55{0.69 fmol citrulline/11110 6 cells/20 min. The addition of 0.1 mM L-NOArg to the incubation medium reduced by 87.9{0.35 % (6.7{0.35 fmol citrulline/11110 6 cells/20 min) the enzyme activity (Fig. 3B) .
We also analysed the relation between the extracellular Ca constitutive isoform of NO synthase. The citrulline for-This activity was completely blocked by the two L-Arg analogous, L-MetArg and L-NOArg (Fig. 2B) , which mation in the lysate of thymocytes required Ca 2/ and the specific cofactors for maximal NO synthase activity. competitively inhibit the NO synthase activity (2). In
